In vitro neuromuscular effects of valproic acid.
The contribution of the anticonvulsant agent, valproic acid, to the interaction between neuromuscular blockers and anticonvulsants remains unclear. Therefore, this study was undertaken to examine the acute neuromuscular effects of valproic acid and its potential for interaction with neuromuscular blocking drugs. Phrenic nerve-hemidiaphragm preparations from rats were mounted in modified Krebs buffer, maintained at 37 degrees C and aerated with a 5% carbon dioxide-95% oxygen gas mixture. Phrenic nerves were stimulated with 0.1 Hz supramaximal pulses of 0.2-ms duration and the elicited tension of the hemidiaphragm was recorded in seven preparations in the presence of valproic acid 100, 500 and 1000 mumol litre-1. In another six preparations, neuromuscular transmission was blocked completely with the non-depolarizing blocker tubocurarine 3 mumol litre-1 and the hemidiaphragm muscle was stimulated directly (2 Hz and 2 ms duration). The effect of the anticholinesterase drug, neostigmine, on an established block induced by valproic acid 1000 mumol litre-1 was also evaluated in five phrenic nerve stimulated preparations. The effect of valproic acid 100, 500 or 1000 mumol litre-1 on suxamethonium- or atracurium-induced neuromuscular block was also evaluated. Valproic acid produced a mean of 29.7 (SEM 1.7)% and 24.7 (1.7) % block of indirectly or directly elicited muscle twitches. The concentration of valproic acid that caused half maximal paralysis did not differ between indirect (460 (59) mumol litre-1) and direct (329 (35) mumol litre-1) stimulation. Neostigmine 1-3 mumol litre-1 failed to significantly alter the block of 19.8% induced by valproic acid 1000 mumol litre-1. Valproic acid 100, 500 or 1000 mumol litre-1 did not alter the concentrations of suxamethonium or atracurium needed to produce paralysis. These findings suggest that valproic acid does not produce significant block at the rat neuromuscular junction. The partial block that is produced is caused predominantly by a direct inhibitory effect on the muscle itself.